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Chimpanzees recognize themselves in mirrors
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Abstract. Heyes’ (1994, Anim. Behav., 97, 909–919; 1995, Anim. Behav., 50, 1533–1542) recent account
of chimpanzees’, Pan troglodytes, reactions to mirrors challenged the view that they are capable of
recognizing the equivalence between their mirror images and their physical appearance. In particular,
she argued that observations that chimpanzees touch surreptitiously placed marks on their faces while
in front of mirrors can be explained as an interaction between ambient levels of face touching and
procedural artefacts of the anaesthetization and markings of the subjects. Using new analytical
techniques, data are reported that falsify the central predictions generated by her account and confirm
predictions derived from the self-recognition model. ? 1997 The Association for the Study of Animal Behaviour
A recent controversy has emerged as to whether
Gallup’s (1970) report of the reactions of
chimpanzees, Pan troglodytes, to mirrors indicates
their ability to understand the equivalence
between their mirror image and their physical
appearance. Gallup exposed four chimpanzees to
their mirror images for 10 days. Initially they
displayed a wide array of social behaviour
towards the mirror. After two or three days,
however, these behaviours declined and the ani-
mals began to exhibit what Gallup described as
self-directed responses. These self-directed behav-
iours included performing exaggerated facial
movements while looking at their image and using
their hands and fingers to explore and manipulate
otherwise visually inaccessible parts of their
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bodies (e.g. their noses, eyes, teeth and ano-genital
areas).
To confirm their apparent ability to recognize

the equivalence between their own body and the
image in the mirror, Gallup anaesthetized the
subjects and used an odourless, tactile-free, red
dye to place marks on their left upper eyebrow
and right upper ear. These regions of the face,
along with the specific marking substance, were
explicitly chosen so that upon recovery from the
anaesthesia, the subjects would have no tactile,
olfactory or visual cues that they had been
marked. Approximately four hours after recovery
from the immediate effects of the anaesthetic
agent, the subjects were observed for 30 min.
During this 30-min control period, the number of
times the subjects touched the marked regions of
their face were recorded by a human observer.
Immediately following this period, the mirror was
reintroduced, the subjects were again observed
for 30 min, and all mark-directed touches were
recorded. Gallup reported a substantial increase
in touches to the marked regions in the test period
compared with the control period. This effect
has been replicated on a number of occasions in
a variety of settings using similar or identical
techniques, and has been extended to include
orangutans, Pongo pygmaeus (Gallup et al. 1971;
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Lethmate & Dücker 1973; Suarez & Gallup 1981;
Calhoun & Thompson 1988; Povinelli et al. 1993).
More recent research with larger numbers of
chimpanzees of different ages has suggested: (1) a
much more rapid onset of self recognition in
mirror-naive animals than that reported by
Gallup (1970); (2) developmental dissociations
of some types of self-directed behaviours from
others; and (3) that only certain types of mirror-
mediated behaviour (e.g. self-exploratory behav-
iours) are associated with passing the mark test
(Povinelli et al. 1993; Eddy et al. 1996).
Gallup’s (1970) interpretation of the results of

these marks tests (in conjunction with the subjects’
spontaneous self-directed behaviours) was that
chimpanzees were capable of using mirrors to
explore previously non-visible aspects of their
physical appearance. Heyes (1994, 1995) has
challenged Gallup’s (1970) interpretation. Her
account of the increase of mark-directed touches
from the control to the test period is as follows.
First, she argued that chimpanzees normally
engage in a significant level of ambient face-
touching behaviour (e.g. scratching and self-
grooming). Second, she argued that a likely effect
of the anaesthesia used in the marking procedure
would be to depress these baseline levels of face-
touching behaviours. Finally, she argued that the
increase in touches to the marked regions during
the test period that Gallup (1970) and others have
reported is the result of a purported decline in the
effects of the anaesthetic agent across the control
and test period. We have argued that this idea
seems implausible because it (1) assumes a steep
recovery gradient that happens to coincide with
the temporal placement of the control and mark
test sessions, and (2) does not account for the
apparent specificity of the touches to the marked
regions displayed by such subjects (Gallup et al.
1995).
Setting aside any a priori conceptual objections

to Heyes’ (1994, 1995) attempt to explain the
results of mark tests as a procedural artefact,
several predictions can be derived from her
account. First, if she is correct, the frequency and
duration of chimpanzees’ touches to the marked
regions of their faces should not differ from the
frequency and duration of touches to the compar-
able unmarked facial regions (Fig. 1). Indeed, we
can evaluate her prediction in a straightforward
manner by plotting the frequency and duration of
touches to the marked and unmarked facial
regions across the duration of the control and test
periods. A central prediction of Heyes’ anaesthetic
recovery model is that when examined in this
fashion, touches to the marked and unmarked
facial regions ought to gradually increase across
time, both following a similar linear or curvilinear
function (Fig. 2a). In contrast, if the self-
recognition model is correct, and chimpanzees are
able to use a mirror to derive information con-
cerning the specific location of marks on their own
faces, then touches to the marked and unmarked
regions ought to follow different temporal func-
tions. Although touches to both the marked and
unmarked regions ought to be low and equal in
the control period, they ought to dissociate in the
test period: touches to the unmarked areas should
remain low (and no different than levels in the
control period), whereas touches to the marked
regions should significantly increase (Fig. 2b).
The temporal structuring of the data (Fig. 2)

reveals a second method of testing the validity of
the two models. Because none of the published
studies (including those examined here) has
systematically related the exact timing of the
unveiling of the mirror to the length of time since
the initial administration of anaesthesia, Heyes’
anaesthetic recovery model cannot predict that
the increase in touches to the marked facial
regions during the test phase should be character-
ized by a step-wise jump coinciding with the
introduction of the mirror. To the contrary,
Heyes’ model predicts a gradual increase in
touches to both the marked and unmarked
regions as a function of time (Fig. 2a). Thus, even
Figure 1. Marked and unmarked target facial regions
used in scoring videotaped mark tests. Shaded regions
refer to marked regions; open regions refer to unmarked
regions.
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if there were depressed levels of ambient level
facial scratching and touching due to lingering
effects of the anaesthetic agent, the temporal
decline of the effect of the drug would be expected
to release generalized face-touching behaviour,
not a specific increase in touches to the marked
regions. In direct contrast, the self-recognition
model predicts a step-wise increase in touches to
the marked regions of the face soon after the
mirror is presented.

METHOD

Subjects

The subjects were seven chimpanzees ranging in
age from 3 years 9 months to 13 years 8 months.
The chimpanzees were housed at the University of
Southwestern Louisiana New Iberia Research
Center as part of its breeding colony. The chim-
panzees were maintained in large social groups
(range=6–13) and had continuous access to large
indoor–outdoor living areas. The subjects were
selected from among the colony members on the
basis of having previously completed mirror mark
tests and having videotape records of these tests
available for coding (see Povinelli et al. 1993; T. J.
Eddy & D. J. Povinelli, unpublished data).

Videotape Coding Procedure

Each subject’s 1-h mark test (30-min control,
30-min test) was scored by a main rater. This rater
used a computerized event recorder to record the
frequency and duration of the subjects’ touches to
four regions of their heads: (1) the marked ear, (2)
the marked eyebrow, (3) the unmarked ear and
(4) the unmarked eyebrow (Fig. 1). The rater sat
alone in a quiet room in front of a keyboard/
computer configuration and observed the video-
tapes of the subjects’ control and test sessions.
(For one of the subjects, only the videotape of the
test session was available. The original written
record of this subject’s control period was
reported in Povinelli et al. 1993). The protocol
used at the time recorded only the number of
touches to the marked regions, which for this
subject’s control period was zero (0). As a result,
the group means for the frequency and duration
of touches to the unmarked regions in the control
session are based on six subjects instead of seven.
Each time the animal being observed engaged in
one of the four target behaviours, the rater
depressed a key corresponding to that behaviour
and held it until the subject ceased the behaviour
for more than 1 s. To assess the reliability of the
main rater’s data, a second rater coded all the
tapes using the same procedures as the main rater.
The correlation between the two data sets for each
of the four possible behaviours was determined by
Pearson’s r (r2=0.9304, P<0.0001).

Data Analysis

To test the central hypotheses, the main rater’s
data for each subject during the 30-min period of
both the control and test sessions were blocked
into 10 3-min segments. Next, for each block, the
group means for the frequency and duration (in s)
of touches to the marked and unmarked facial
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Figure 2. Predictions concerning the frequency and
duration of touches to marked and unmarked facial
regions of chimpanzees as a function of time according
to (a) the anaesthetic recovery hypothesis of Heyes
(1994, 1995) and (b) the self-recognition model of
Gallup (1970).
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regions were plotted. Two separate one-way
analyses of variance (for frequency and duration
data) were used to test for significant differences in
the levels of touching the marked and unmarked
regions in the test and control periods by com-
paring the mean scores for each of these four
categories at each of the 10 matched time-points.

RESULTS

As predicted by the self-recognition model, but in
direct contrast to the predictions of the anaes-
thetic recovery hypothesis, both the frequency and
duration of touches to the unmarked regions of
the face remained low and constant across the 1 h
of the combined control and test period (Fig. 3).
In contrast, although the animals’ touches to the
marked regions of their faces were low and con-
stant across the control period, touches to these
areas dramatically increased in the first time block
following their exposure to a mirror. One-way
ANOVAs for the duration and frequency data
indicated significant overall effects for both
(F3,27=10.516 and 3.526; P<0.001 and 0.03,
respectively). Tukey–Kramer multiple comparison
post-tests confirmed that the mean duration
scores for touches to the marked facial regions for
the 10 time points during the test period were
significantly higher than touches to the same
regions in the control period, as well as signifi-
cantly higher than those to the unmarked regions
in both the control and test periods (P<0.05 in all
three cases, Fig. 3). No other comparisons yielded
significant differences. Tukey–Kramer post-tests
for the frequency data indicated that the overall
effect was due to the subjects’ touching the
marked areas significantly more often than the
unmarked areas in the test phase (P<0.05). Table
I provides the overall group means for the fre-
quency and duration of touches to the marked
and unmarked facial regions for the temporally-
collapsed control and test periods.
A subject-by-subject analysis further revealed

that three of the seven animals performed strongly
in accord with the self-recognition model, two did
so weakly, and two contributed virtually nothing
to the overall pattern displayed in Fig. 3. This
result is consistent with findings by Swartz &
Evans (1991) and Povinelli et al. (1993) that,
although many chimpanzees do not pass mark
tests, a significant proportion of them do so.
In principle, the three or four subjects who did
not display the pattern predicted by the self-
recognition model could have behaved in manner
consistent with Heyes’ account by engaging in
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Figure 3. Duration (top panel) and frequency (bottom
panel) of touches to marked and unmarked facial
regions (&) in 3-min intervals during a 30-min con-
trol and a 30-min test period, averaged across seven
chimpanzee subjects.
Table I. Overall mean& frequencies and durations of
touches to marked and unmarked facial regions for
control and test periods (30 min each)

Facial region Control period Test period

Unmarked
Frequency 1.67&0.67 0.71& 0.18
Duration 1.83&0.70 0.71& 0.18

Marked
Frequency 2.00&1.29 6.00& 2.57
Duration 2.00&1.29 16.57&10.51

Identical values for certain frequency and duration
scores reflect that the computerized event recorder
scored all event frequencies in units of whole seconds;
thus, in cases where all touches were brief (less than 1
full s), frequencies and durations are equal.
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undifferentiated facial touching that increased
across time. To the contrary, these subjects con-
tributed virtually nothing to the data set either
way: the three subjects that contributed least to
the elevation of contacts to the marked areas in
the test phase (Fig. 3) averaged 0.533 touches
to the marked and unmarked facial regions across
the 10 3-min time points during the control period
(mean duration=0.567 s), and 0.167 touches
(mean duration=0.267 s) averaged across each
of the time points in the test period. Thus, not
only were the touches to all of the relevant facial
regions low in these subjects, there was no ele-
vation from the control period to the test period.
Indeed, as the very small standard error bars for
touches to the unmarked areas in both the control
and test phases makes clear (Fig. 3), the anaes-
thetic recovery model’s prediction of a generalized
increase in face-touching behaviour from con-
trol to test period was not supported (see also
Table I).

DISCUSSION

The central predictions derived from Heyes’
(1994, 1995) post-anaesthetic recovery account
of the results of self-recognition mark tests in
chimpanzees were not upheld. In contrast, the
predictions derived from Gallup’s (1970) self-
recognition model were supported. First, the fre-
quency and duration of touches to marked versus
comparable unmarked regions of the ears and
eyebrows were equal when a mirror image of the
self was not available, but were significantly
biased towards marked areas when a mirror image
of the self was available. Second, the shift in this
touching profile was conditional and immediate
upon exposing the apes to a mirror. Third, there
was no increase in touches to unmarked facial
areas from the control to the test period as
required by Heyes’ model. Fourth, the increase in
the frequency and duration of touches to the
marked areas of the face occurred primarily in the
first few minutes of mirror exposure and declined
thereafter (Fig. 3). It appears that once the
chimpanzees discovered that the marks were
inconsequential, their interest in them rapidly
declined. In contrast, Heyes’ hypothesis would
predict that such behaviour should continue
to increase across the entire test phase due to
progressive recovery from the effects of anaes-
thetization (Fig. 2). Although none of these four
patterns is compatible with Heyes’ account, all
were predicted by the model that asserts that
without any special training per se chimpanzees
are capable of understanding the equivalence
between their mirror image and their own physical
appearance (Gallup 1970; Povinelli 1995). Not
all subjects displayed evidence of passing the
mark test using our revised analytical techniques
(see also Swartz & Evans 1991; Povinelli et al.
1993). The ones that did, however, behaved in
the manner expected by an account that posits
that chimpanzees recognize themselves in
mirrors.
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